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(57) Abstract 

The invention relates 
to a method and a system 
for ensuring the operation of 
signalling channels in a V5 
interface established between 
a local exchange (LE) and an 
access node (AN). According 
to the invention, the switch-over 
of any signalling channels is 
prevented until the V5 interface 
has been completely started 
up. This ensures that, after the 
start-up of the V5 interface, 
both ends of the interface will be 
functioning in accordance with 
the same configuration setting. 
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1 

METHOD FOR ENSURING THE OPERATION OF SIGNALLING CHAN- 
NELS v5 INTERFACE 

The present invention relates to a method as 
described in the preamble of claim 1 and to a system 
5 as described in the preamble of claim 5 for ensuring 
the operation of signalling channels in a V5 interface 
established between a local exchange and an access 
node during start-up of the interface. 

Open interf aces (V5 . 1 and V5.2) between an 

10 access network or an access node and a local exchange 
are defined in the ETSI (European Telecommunications 
and Standards Institute) standards of the ETS 300 324 
and ETS 3 00 347 series. V5 interfaces enable subscrib- 
ers belonging to a physically separate access network 

15 to be connected to a telephone exchange using a stan- 
dard interface. In the present: application, V5 inter- 
face expressly refers to a dynamic concentrator inter- 
face (V5.2) defined in the ETS 300 347 standard se- 
ries. It consists of one or more (1 - 16) PCM (Pulse 

20 Code Modulation) lines. One PCM line comprises 32 
channels, each of which with a transfer rate of 64 
kbit/s, i.e. 2048 kbit/s altogether. The V5.2 inter- 
face supports analogue telephones as used in the pub- 
lic telephone network, digital, such as ISDN (Inte- 

25 grated Searvices Digital Network) basic rate and pri- 
mary rate interfaces as well as other analogue or 
digital terminal equipment based on semi -fixed connec- 
tions , 

Certain time slots in the V5 interface form a 
30 channel called C-channel, which carries the protocols 
used to control the interface itself and the calls 
transmitted through it. The information transmitted in 
the C-channel, or in a 64 kbit/s time slot reseirved 
for this purpose, may pertain to the V5 interface Con- 
35 trol protocol, Link control protocol, Protection pro- 
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tocol or BCC protocol or it may consist of PSTN sig- 
nalling or ISDN signalling. 

According to the above-mentioned standards, a 
C-channel may be reserved for time slots 16, 15 and/or 
5 31 in a PCM line or V5 interface link. Especially in 
the V5.2 interface, the system automatically creates 
C-channels for the critical protocols (Control, Link 
control, BCC and Protection) . However, the operator 
can place PSTN signalling as desired, in the same 

10 channel with the critical protocols or in some other 
C-channel. In addition, the operator may allocate at 
most three signalling channels for use as so-called 
standby channels . 

The standby channels are taken into use when 

15 a malfunction occurs in the link to which the channels 
have originally been allocated. In a V5.2 interface., 
which has more than one w Mbit/s links, the link whose 
physical C-channel in time slot 16 carries the Con- 
trol, Link control, BCC and Protection protocols is 

20 defined as the primary link. Further, the link whose 
physical C-channel in time slot 16 carries only the 
Protection protocol is a secondary link. The configu- 
ration of the V5 interface is indicated by a Provision 
Variant parameter. The Provision Variant parameter is 

25 used in conjunction with the start-up of the interface 
to select a certain configuration, which defines • the 
placement of the protocols described above, i.e. the 
channel used to carry each protocol in the V5 inter- 
face. 

30 Fig. 2 presents a signal flow diagram which 

exemplifies a certain problem associated with the 
start-up procedure of the V5 interface. During the. 
start-up procedure, certain protocols are activated, 
whereupon the interface is in an Inservice condition. 

35 Fig. 2 illustrates the starting up of the protocols in 
sequence, the Protection protocol being the first pro- 
tocol to be started up. The system, management program 
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block instructs the Protection protocol program block 
to start up the Protection protocol . The other proto- 
cols are started up in the same way. Finally, the PSTN 
restart process is started. In a normal situation af- 
5 ter PSTN restart, the V5 interface is in the Inseirvice 
condition. However, as shown in Fig. 2, the PSTN re- 
start process may be interrupted due to many reasons, 
which are known to the skilled person. Interruption of 
the restart process is represented by arrow A in Fig. 

10 2. Similarly, due to a lightning or other disturbance 
occurring during the start-up of the interface, there 
may appear a short break in the ISDN channel, with the 
consequence that a switch-over of the ISDN channel is 
carried out. This is done because the Protection pro- 

15 tocol is already running and takes care of this pro- 
tective action, which is part of its function. The 
switch-over is identified at both ends of the inter- 
face, so the original configuration indicated by the 
Provision variant parameter has changed. 

20 If the PSTN restart process is not completed 

at both ends of the interface, then that end at which 
the process is interrupted will activate the restart 
process. In conjunction with restart, the original 
configuration indicated by the Provision variant pa- 

25 rameter is also adopted, with the result that one end 
of the interface has a configuration with channel 
switch-over while the other end has the original con- 
figuration. Therefore, after the interface has been 
started up, no ISDN calls can be transmitted because 

30 the messages of the ISDN protocol are not passed 
through the V5 interface in consequence of crossed 
channels . 

The standard does not define any mechanism 
for the detection of the above-described situation 
35 although this situation prevents the transmission of 
calls from ISDN subscribers who have been configured 
to use the ISDN signalling channel referred to. 
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The object of the present invention is to 
eliminate the problem described above. A specific ob- 
ject of the present invention is to disclose a method 
and system for ensuring that the start-up of a V5 in- 
5 terface is correctly performed and that the situation 
in the interface after start-up is normal and correct 
even if there should be disturbances in the interface 
during start-up. 

As for the features characteristic of the in- 

10 vention, reference is made to the claims. 

In the method of the invention for ensuring 
the operation of signalling channels in a V5 interface 
comprising at least two links between a local exchange 
and an access node during start-up of the interface, a 

15 faulty signalling channel is switched over from a 
first link to a second link. According to the inven- 
tion, all standard switch-overs of signalling channels 
in Protection Group 2 are prevented until the V5 in- 
terface is in a normal operational condition. " Signal - 

20 ling channel* in this context may refer to C-channels 
of Protection Group 2 and their switch-over, and the 
signalling channel may be an ISDN signalling channel 
or a PSTN signalling channel. The method ensures that, 
after start-up of the V5 interface, both ends of the 

25 interface are working in accordance with the same con- 
figuration setting and no conflicts arise. 

As compared with prior art, the present in- 
vention provides the advantage of eliminating status 
conflicts between the ends of a V5 interface resulting 

30 from channel switch-overs occurring during start-up of 
the interface. Thanks to the invention, the V5 inter- 
face will function normally after a restart even- if 
there should be problems during the first start-up. 

If during start-up the part of the V5 inter- 

35 face at the local exchange or the part at the access 
node initiates a switch-over of ISDN or other signal- 
ling channels, then the part of the interface at the 
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Other end will prevent the switch-over or refuse to 
accept it if it thinks that it has not yet been 
started up into the normal operational condition. 

The system of the invention for ensuring the 
5 operation of signalling channels in conjunction with 
the start-up of a V5 interface comprises a local ex- 
change, an access node and a V5 interface disposed 
between the local exchange and the access node to con- 
nect them. The V5 interface comprises at least two 

10 links, allowing a faulty signalling channel to be 
switched over from a first link to a second link in 
accordance with the interface configuration settings. 
According to the invention, the system comprises means 
for preventing the switch-over of any signalling chan- 

15 nels until the V5 interface has been completely 
started up, thus ensuring that, after the start-up, 
both ends of the V5 interface will function in accor- 
dance with the same configuration settings originally 
defined. As stated above, * signalling channel' may 

20 refer to any C-channel in Protection Group 2. 

In a preferred embodiment, the system com- 
prises means for monitoring the interface start-up 
phase. Such means are preferably provided at both ends 
of the interface, i.e. in the local exchange and in 

25 the access node, because either end may start a chan- 
nel switch-over, which has to be prevented if the in- 
terface has not been completely started up. 

In the following, the invention will be de- 
scribed by the aid of a preferred embodiment with ref- 

30 erence to the attached drawing, wherein 

Fig. la - Id illustrate a potential conflict 
situation during start-up of a V5 interface; and 
Fig. 2 presents a signalling diagram. 
The figures present a diagrammatic illustra- 

35 tion of a system according to the invention, compris- 
ing a local exchange LE and an access node AN. Dis- 
posed between these is a V5 interface V5, which com- 
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prises at least. two links LI and L2 . In addition, both 
ends of the V5 interface V5, i.e. both the local ex- 
change LE and the access node are provided with means 
1 for preventing the switch-over of any signalling 
5 channels and means 2 for monitoring the start-up of 
the interface . 

Fig. la illustrates a normal original situa- 
tion where link LI has been configured as an ISDN sig- 
nalling channel. Link L2 is a standby channel to which 

10 the ISDN signalling channel can be switched over. Fig. 
lb represents a situation after a failure when a mal- 
function has occurred in link LI and the ISDN signal- 
ling channel is switched over to link L2. 

If the interface is still in the start-up 

15 phase and the part of the interface at the local ex- 
change LE has not yet been started up, then the situa- 
tion is as presented in Fig. Ic and Id. The access 
node AN thinks the channel configuration is such that 
ISDN signalling is carried by link L2, Fig. Ic. The 

20 local exchange LE thinks that the ISDN signalling 
channel is link LI, because the local exchange did not 
recognise the channel switch-over as it considered 
that the interface had not yet been completely started 
up, so, because of the failure, it has performed a 

25 restart in the original configuration. 

The above -described situation can be effec- 
tively avoided by monitoring the start-up phase of the 
interface between the local exchange and the access 
node, using means 1, 2. In practice, the monitoring of 

30 the start-up of the interface and the switch-over of 
channels are inplemented by issuing from the System 
management program block an instruction to the Protec- 
tion protocol program block to disable the switch-over 
of any channels belonging to Protection Group 2 until 

35 both ends of the interface have been started up. 

The invention is not restricted to the exam- 
ples of its embodiments described above, but many 
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variations are possible within the scope of the inven- 
tive idea defined in the claims 
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CLAIMS 

1. Method in a V5 interface established be- 
tween a local exchange (LE) and an access node (AN) , 
said interface comprising at least two links (L) , for 
5 ensuring the operation of signalling channels during 
start-up of the V5 interface, in which method a faulty 
signalling channel is switched over from a first link 
(LI) to a second link (L2) , characterised in 
that the switch-over of any signalling channels is 

10 prevented until the V5 interface is in a norroal opera- 
tional condition, thus ensuring that, after the start- 
up of the V5 interface, both ends of the interface 
will be functioning in accordance with the same con- 
figuration setting. 

15 2. Method as defined in claim 1, char- 

acterised in that, if the part of the V5 inter- 
face at the local exchange (LE) or the part at the 
access node (AN) initiates a switch-over of ISDN sig- 
nalling channels during start-up, then the part of the 

20 V5 interface at the other end will prevent the switch- 
over if it thinks that it has not yet been started up. 

3. Method as defined in claim 1 or 2, 
characterised in that the interface configu- 
ration parameter is the V5 interface Provision Variant 

25 parameter defined in the V5 specifications. 

4. Method as defined in claim 3, char- 
acterised in that in restarting the V5 interface 
the original Provision Variant parameter is used. 

5. System for ensuring the operation of sig- 
30 nailing channels during start-up of a V5 interface, 

said system comprising 

a local exchange (LE) , 
an access node (AN) and 

a V5 interface disposed between the local ex- 
35 change and the access node to connect them and com- 
prising at least two links (L) , in which system a 
faulty signalling channel is switched over from a 
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first link (LI) to a second link (L2) , charac- 
terised in that the system comprises means (1) 
for preventing switch-over of any signalling channels 
until the V5 interface is in a normal operational con- 
5 dition, thus ensuring that, after the start-up of the 
V5 interface, both ends of the interface will be func- 
tioning in accordance with the same configuration set- 
ting. 

6. System as defined in claim 5, c h a r - 
10 acterised in that the system comprises means (2) 

for monitoring the interface during the start-up 
phase, and if a switch-over of signalling channels is 
initiated during start-up by the part of the V5 inter- 
face at the local exchange (LE) or by the part at the 
15 access node (AN) , then, using the means for monitoring 
the start-up of the interface, channel switch-over at 
the other end of the V5 interface is prevented if it 
is not yet in a normal operational condition. 

7. System as defined in claim 5 or 6, 
20 characterised in that the configuration pa- 
rameter of the interface is the V5 interface Provision 
Variant parameter defined in the V5 specifications. 

8. System as defined in claim 7, char- 
acterised in that, in restarting the V5 inter- 

25 face, the original Provision Variant parameter is 
used. 

9. System as defined in any one of claims 5 - 
8, characterised in that the V5 interface is 
a V5.2 interface consistent with the ETS 3 00 347 stan- 

3 0 dard series. 
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